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Abstract

The grow th of scaice is strongly allected by the dynamic envirommnental conditions and the
resultant physical and morphological characteristics of 1ce will complicate the interactions
of scaice withelectrormagn etic radiations. A's aresult, the diveet use of a simple empirical
model for sca ice thickness yetrieval becomes it ed. At experiment was carried out, at
the (scophysical Rescarch Facility i the Cold Regions Rescarch and Fugineering, Lal sora-
tory i 1994, to investigate the polarimetric backscatter of saline ice grown under divrnal
temperature variations, and astrong correlation has 1)( '(11 observedbotween the ice surface

temperature and radar responses during ice g rowt h.

In this work we develop a thickness retrieval alporithim based on a dynamic clectromag:
netic scattering model of saline ice and the time-serie s active remote sensing mcasurernents.
This direct scattering model consists of a saline ice physical model describing the dynamice
variations of ice characteristics under dinrnal thermal conditions cou pled with an clectro
magnet ic scat tering, model accounting for wave propagation and scattering in a multilayer
ra ndom medinm with rough interfaces. Interpretations of CRRILIEX 91 experimental re
sults are demonstrated. The inversion algorithm using time- series d ata is formulated based
on this direct scattering nmodel and a parametric estimation scheme which minimizes the
difference between backscatter data and moc lel responses subject to physical constraints
Imposed by se aice growth Diijrsits. This inversion algorithun is then apphied 1o reconstruct
the growth of a sheet of thin saline ice by using the C- bha nd polarimetric radar sequential

measurcments from the CRRELEX 94 experiment. The inversion results ave compared with

the groundtruth mea surements,




